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RESPONSE TO AMENDMENT 

The amendment filed3/26/09 has been entered into the record. Claims 1-17, 19-23 and 
27 have been cancelled. Claims 18, 24-26 and 28-30 are pending and are under examination. 

Rejections Withdrawn 

The rejection of claim 27 under 35 U.S.C. 1 12, first paragraph, as failing to comply with 
the written description requirement is withdrawn in view of the cancellation of the claim. 

The rejection of claims 18, 24-30 under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the written description requirement is withdrawn in view of the amendment to the 
claims and the cancellation of claim 27. 

The rejection of claims 18 and 24-30 under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the enablement requirement is withdrawn in view of the amendment to the claims. 

The rejection of claim 18 and 24-30 under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention is withdrawn in view of the amendment to the claims. 

The rejection of claims 18 and new claims 28-30 under 35 U.S.C. 102(e) as being 
anticipated by Lu et al (US 2004/0018487 Al Jan. 29, 2004 now US patent 7,312,041 B2 Dec. 
25, 2007) is withdrawn in view of the amendment to the claims. 

Sequence Requirements 

The specification and drawing are objected to because they contain sequence disclosure 
that is encompassed by the definitions for nucleotide and/or amino acid sequences set forth in 37 
C.F.R. § 1.821(a)(1) and (a)(2 and thus fails to comply with the requirements of 37 C.F.R. § § 
1.821-1.825 for the reasons below: 

Amino acid sequences as used in § § 1.821 through 1.825 
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are interpreted to mean an unbranched sequence of four or more amino acids and should 
be identified by a sequence identifier (SEQ ID NO:). 

Full compliance with the sequence rules is required in response to this office action. 

Claim Objections 

Claim 26 is objected to because the contains a sequence disclosure that is encompassed 
by the definitions for nucleotide and/or amino acid sequences set forth in 37 C.F.R. § 1.821(a)(1) 
and (a)(2). However, this application fails to comply with the requirements of 37 C.F.R. § § 
1.821-1.825 for the reason(s) set forth below: 

Amino acid sequences as used in § § 1 .82 1 through 1 .825 are interpreted to mean an 
unbranched sequence of four or more amino acids and should be identified by a sequence 
identifier (SEQ ID NO:). 

Full compliance with the sequence rules is required in response to this office action. 

Rejections Based on Amendment 
Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

1 . Claims 18, 24-26 and 28-30 are rejected under 35 U.S.C. 1 12, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to one skilled 
in the relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. 

The claims are drawn to a method of detecting the presence of a pathogen in a sample or 
disease of an organism in a sample from a diseased organism, said method comprising: 
a) contacting a polypeptide with said sample, wherein said polypeptide comprises 
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an evolved PDZ domain having at least 95% identity with SEQ ID NO: 2, wherein said evolved 
PDZ domain binds to a target associated with said pathogen; and 

b)detecting binding of said polypeptide to said target associated with said pathogen or disease in 
said sample. 

The genus of polypeptides comprising an evolved PDZ domain with at least 95% 
sequence identity with the sequence of SEQ ID NO: 2 is large and comprises structurally variant 
species dues to the plethora of changes that can be made to the amino acid sequence of SEQ ID 
NO: 2. These changes include substitutions, deletions or insertions into up to 5% of the amino 
acid sequence of SEQ ID NO: 2. The claims require that members of said genus of variants have 
the ability to bind any target associated with any pathogen or any disease of any organism in a 
sample. The specification does not teach which 5% of the amino acid sequence of SEQ ID NO: 2 
can be changed and still result in a protein that binds any target associated with any pathogen or 
any disease of any organism in a sample. The specification does not teach any PDZ variant that 
binds to any target associated with any pathogen or any disease state. The specification does not 
identify the common structure of the large genus of PDZ domain variants that enables said 
variant to retain binding to a target associated with a pathogen or a disease state. There is no 
disclosed correlation between a common structure of the genus of PDZ domain variants with the 
function of binding to a target associated with a pathogen or a disease state. The specification 
does not teach any engineered PDZ domain having up to 5% sequence variation with SEQ ID 
NO: 2 that binds to any target associated with a disease of an organism or any target associated 
with a pathogen including BclA of B. anthracis (or fragments thereof) or a polypeptide having a 
C -terminal sequence of EFYA or any targets from Clostridium botulinum with a dissociation 
constant of about 100 nM or lower; or a dissociation constant of about 15 nM or lower. 

The written description requirement is separate and distinct from the enablement 
requirement (See also Univ. of Rochester v. G.D. Searle & Co., 358 F.3d 916, 920-23, 69 
USPQ2d 1886, 1890-93 (Fed. Cir. 2004)) and adequate written description requires more than a 
mere reference to a potential method for producing and assaying engineered PDZ domain 
variants that binds to any target associated with a disease of any organism or any pathogen. The 
purpose of the written description requirement is broader than to merely explain how to 'make 
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and use' [the invention] Vas-Cath, Inc. v. Mahurkar, 935 F.2d 1555, 1560, 19 USPQ2d 1111, 
1114 (Fed. Cir. 1991) but the written description requires Applicants to have possession of the 
genus of PDZ domain variants that have at least 95% identity with SEQ ID NO: 2 that binds to 
any target associated with any disease or any target associated with any pathogen. The 
specification does not provide sufficient description for the large and variant genus of 
polypeptides comprising PDZ domain variants and associated targets such that one skilled in the 
art would envision what PDZ domain variant would bind particular targets associated with 
pathogens or associated with diseases of any organism, thus, Applicant was not in possession of 
said genus as of the time of filing. 

2. Claims 18, 24-26 and 28-30 are rejected under 35 U.S.C. 1 12, first paragraph, as 
failing to comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to use the invention. 

The facts that should be considered in determining whether a specification is enabling or 
if it would require an undue amount of experimentation to practice the invention include 1) the 
quantity of experimentation necessary to make or use the invention based on the content of the 
disclosure, (2) the amount of direction or guidance presented, 3) the presence or absence of 
working examples, 4) the nature of the invention, 5) the state of the prior art, 6) the relative skill 
of those in the art, 7) the predictability or unpredictability of the art, and 8) the breadth of the 
claims. In re Wands, 858 F.2d 731, 735 (Fed. Cir. 1988). The determination that "undue 
experimentation" would have been needed to make and use the claimed invention is not a single, 
simple factual determination. Rather, it is a conclusion reached by weighing all the above noted 
factual considerations. In re Wands,%5% F.2d at 737, 8 USPQ2d at 1404. While the analysis 
and conclusion of a lack of enablement are based on the factors discussed in MPEP § 
2164.01(a) and the evidence as a whole, the factors that weigh more in making the instant 
enablement rejection are discussed below. 

The nature of the invention 
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The claims are drawn to a method of detecting the presence of a pathogen in a sample or 
disease of an organism in a sample from a diseased organism, said method comprising: 

a) contacting a polypeptide with said sample, wherein said polypeptide comprises 

an evolved PDZ domain having at least 95% identity with SEQ ID NO: 2, wherein said evolved 
PDZ domain binds to a target associated with said pathogen; and 

b) detecting binding of said polypeptide to said target associated with said pathogen or disease in 
said sample. 

The claims require the use of a polypeptide comprising evolved PDZ domain having at 
least 95% sequence identity with SEQ ID NO: 2 to bind any target associated with any pathogen 
or any disease, in a sample. 

The breadth of the claims 

The claims require the detection of the presence of any pathogen or disease of any 
organism in any sample by binding of the instant polypeptide to any target associated with said 
pathogen or disease. The scope of pathogens includes any microorganism or virus or prion 
causing disease in humans other animals or plants including but not limited to bacteria such as 
Bacillus anthracis, Escherichia coli 0.157, Yersinia 

pestis, Helicobacter pylori, Clostridium difficile, Streptococcus pneumoniae, Staphylococcus 
aureus, Mycobacterium tuberculosis, Mycobacterium bovis, Clostridium botulinum, Clostridium 
tetani and the like. Viral pathogens include, for example, human immunodeficiency viruses 
(HIV), hepatitis A, B and C viruses, (HAV, HBV, HCV), respiratory syncytial virus (RSV), 
poliovirus, Coxsackievirus A9 AV9), smallpox virus, CMV (cytomegalovirus), flaviviruses, 
papillomaviruses, coronaviruses (e.g., SARS-CoV), influenza virus, viral plant pathogens such as 
alfalfa mosaic virus, tobacco mosaic virus, and the like. Other microbial pathogens include 
parasites and fungi such as, for example, Plasmodium falciparum (malaria) and the fungus 
Candida albicans, respectively, and the like. Prion pathogens include transmissible spongiform 
encephalopathies such as bovine spongiform encephalopathy (BSE), Creutzfeld- Jacob disease 
(CJD) and the like. See specification p. 13-14. The scope of disease includes but are not limited 
to any of numerous pathological conditions of the mind or body. The disease state can be 
infectious or non-infectious. The disease state can be symptomatic or non- symptomatic infection 
by a pathogen. The disease state can be chronic or acute, and also includes abnormal immune 
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responses (e.g., allergies). Example disease states include pathogen infection or toxicity due to 
exposure to pathogen-related toxins such as bacterial (e.g., botulism, anthrax), fungal, or viral 
infection. Further, example disease states include non-infectious diseases such as cancers 
(prostate, breast, etc.), cardiopulmonary diseases (myocardial infarction, atherosclerosis, etc.), 
neurodegenerative diseases (Alzheimer's, Parkinson's, ALS, etc.), allergic responses (e.g., 
asthma, hives, etc.) and the like. See specification p. 1 1. 

The specification also broadly defines target as any molecular entity to which a further 
molecular entity binds. Thus, this includes, DNA (single and double stranded), RNA, and 
proteins- any molecular entity associated with a pathogen or disease to which another molecular 
entity can bind. See p. 11-12. 

The amount of guidance or direction presented and The State of the Prior Art 

The specification refers to an evolved PDZ domain that has been subject to directed 
evolution or other in vitro evolution techniques ( p. 7 lines 26-33. p. 10 lines 13-31). The 
specification teaches that SEQ ID NO: 2 is the PDZ domain of hCASK i.e. human CASK protein 
(p. 7 line 36). The specification contemplates a wide variety targets associated with a large 
number of disease states or pathogens to be detected including allergies (IgE, IL-5, 11-17), IgA, 
IgD, IgM or IgG), cytokines, beta 2 macroglobulin, cancers e.g. prostate specific antigen, 
Alzheimer's (amyloid beta protein), bacterial and viral and fungal proteins etc (see specification 
p. 11 lines 12-27 to p. 13 lines 1-6). 

The specification teaches how to evolve hCASK PDZ domain (SEQ ID NO: 2) in vitro 
and teaches how to select variant mutants that are capable of recognizing a peptide of the 
sequence of SEQ ID NO: 26 of Bacillus anthracis BclA protein. See example 10. However, the 
specification does not disclose which variant of SEQ ID NO: 2 bound this peptide and do not 
disclose whether the selected variants are 95% identical to SEQ ID NO: 2. 

The specification does not correlate the generation of variants of SEQ ID NO: 2 that are 
95% identical to SEQ ID NO: 2 with the detection of the presence of any pathogen or the 
presence of any disease of any organism in any sample. The specification does not provide 
guidance as to the instant PDZ evolved variants wherein said polypeptide binds to said target 
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with a dissociation constant of about 100 nM or lower; or a dissociation constant of about 15 
nM or lower or wherein the target is EFYA. 

The art teaches that PDZ hCASK domain binds to the c-terminal EFYA amino acid 
sequence of synedecans which are cell surface heparan sulfate proteoglycans taught to act as 
extracellular matrix receptors (Cohen et al. The Journal of Cell Biology 142: 129-138, 1998, 
cited in IDS). Example 10 of the specification teaches screening variants of SEQ ID NO: 2 for 
binding to SEQ ID NO: 26 which corresponds to the C-terminus of protein BclA found in the 
exosporium of Bacillus anthracis spores but does not disclose particular variants that are 95% 
identical to SEQ ID NO: 2. 

The specification does not teach which other targets associated with the breadth of 
targets associated with a pathogen or the breadth of targets associated with a disease that contain 
the c-terminal EFYA amino of synedecans or SEQ ID NO: 26. 

Unpredictability/unpredictability of the Art 

Furthermore, the art teaches that PDZ domains interact with other proteins to participate 
in protein-protein interactions ( Skelton et al. The Journal of Biological Chemistry 278:7645- 
7654, cited in IDS p. 7645 introduction). Thus, it is unpredictable that evolved PDZ domain 
having at least 95% identity with SEQ ID NO: 2 (including SEQ ID NO: 2) will bind to non- 
protein targets associated with a pathogen or associated with a disease of an organism as claimed 
and the specification does not provide guidance to the contrary. Thus, it is unpredictable that the 
prophetic example of detecting B. anthracis protein BclA by binding of PDZ variants to the C 
terminus of BclA (SEQ ID NO: 26) can be extrapolated to the entire scope of the instant claims 
i.e. detecting any pathogen or disease in a sample. 

The quantity of experimentation necessary to make or use the invention based on the 
content of the disclosure 

While, the specification teaches how to evolve SEQ ID NO: 2, the specification has not 
sufficiently taught how to use the evolved PDZ domain having at least 95% identity with SEQ 
ID NO: 2 to detect any pathogen in a sample or any disease of any organism in a sample. The 
specification does not teach the structural features of an evolved PDZ domain having at least 
95% identity with SEQ ID NO: 2 that is able to detect all pathogens or all diseases of an 
organism by binding to all targets associated with pathogens or diseases. Furthermore, a large 
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quantity of experimentation would be required to screen all targets associated with all pathogens 
and all diseases for which one comprises EFYA or SEQ ID NO: 26 to which the instant PDZ 
variants including SEQ ID NO: 2 are proposed to bind. 

Even though compliance with the enablement requirement of 35 U.S.C. 112, first 
paragraph, does not turn on whether an example is disclosed and example may be "working" or 

"prophetic", based on the analysis of the pertinent factors disclosed above, undue 
experimentation would be required of the skilled artisan to use the invention commensurate with 
the scope of the claims. It is unpredictable that the prophetic example of detecting B. anthracis 
protein BclA by binding of PDZ variants to the C terminus of BclA (SEQ ID NO: 26) can be 
extrapolated to the entire scope of the instant claims i.e. detecting any pathogen or disease in a 
sample. Moreover, in the prophetic example, there is no disclosure as to the structure of the PDZ 
variants i.e. whether they are 95% identical to SEQ ID NO: 2 and also no disclosure as to which 
variant binds with a dissociation constant of 100 nM or lower or 15 nM or lower. If little is 
known in the prior art about the nature of the invention (i.e. method of detecting the presence of 
a pathogen in a sample or disease of an organism using evolved PDZ domain having at least 95% 
identity with SEQ ID NO: 2 that binds to any target associated with any pathogen or any disease 
of an organism) and the art is unpredictable, the specification would need more detail as to how 
to make and use the invention in order to be enabling. >See, e.g., Chiron Corp. v. Genentech 
Inc., 363 F.3d 1247, 1254, 70 USPQ2d 1321, 1326 (Fed. Cir. 2004) ("Nascent technology, 
however, must be enabled with a specific and useful teaching.' The law requires an enabling 
disclosure for nascent technology because a person of ordinary skill in the art has little or no 
knowledge independent from the patentee's instruction. Thus, the public's end of the bargain 
struck by the patent system is a full enabling disclosure of the claimed technology." (citations 
omitted)).< In view of the above analysis, undue experimentation would be required to use the 
invention as claimed. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 
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3. Claims 18, 24-26 and 28-30 are rejected under 35 U.S.C. 1 12, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

The claims are drawn to a method of detecting the presence of a pathogen in a sample or 
disease of an organism in a sample from a diseased organism, said method comprising: 

a) contacting a polypeptide with said sample, wherein said polypeptide comprises 

an evolved PDZ domain having at least 95% identity with SEQ ID NO: 2, wherein said evolved 
PDZ domain binds to a target associated with said pathogen; and 

b) detecting binding of said polypeptide to said target associated with said pathogen or disease in 
said sample. 

Claim 18 is confusing because how can the PDZ domain be evolved and also be 100% 
identical (the claims recite at least 95% identity which includes 100%) to SEQ ID NO: 2? The 
specification teaches an evolved PDZ domain describes a PDZ domain that is the product of an 
in vitro evolution process of the parent PDZ domain. See p. 1 1 lines 1-7. Thus, a PDZ domain 
that is 100 % identical to SEQ ID NO: 2 cannot be 'evolved' as it is identical to the parent PDZ 
domain. 

Status of Claims 

Claims 18, 24-26 and 28-30 are rejected. Claim 26 is objected to. No claims allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to OLUWATOSIN OGUNBIYI whose telephone number is 571- 
272-9939. The examiner can normally be reached on M-F 8:30 am- 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Mondesi can be reached on 571-272-0956. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Robert B Mondesi/ 
Supervisory Patent Examiner, 
Art Unit 1645 



/Oluwatosin Ogunbiyi/ 
Examiner, Art Unit 1645 



